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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the appearance 
of deviation in position of a pattern of an X-ray 
absorber, by building an X-ray mask wafer from a mask 
substrate made of X-ray permeable substance, the 
pattern of the X-ray absorber, and a supporter and 
adhering a reinforcing frame to the supporter at two or 
three points. 

SOLUTION: A membrane 2 made of SiC or the like which 
serves for a mask substrate is formed on a silicon 
substrate 1 as a supporter. After that, the silicon 
substrate 1 is etched back to expose part of the rear 
face of the membrane 2. Then, a supporting ring 7 which 
is a reinforcing frame is adhered to the rear face of the 
silicon substrate 1 at two points with an adhesive 8. 
Nextly, an antireflection film 3, an X-ray absorber 4, and 
an etching mask 5 are formed in order on the membrane 
2. Then, resist 6 is applied onto the etching mask 5 and 
then is baked. During baking, the X-ray mask wafer and 
the supporting ring 7 are fastened to each other by a 
vice. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The X-ray mask equipped with the X-ray mask wafer which has the X-ray absorption object pattern which consists of the 
quality of the material which is formed on the mask substrate which consists of the quality of the material which penetrates an X-ray, 
and said mask substrate, and absorbs an X-ray, and the base material which supports said mask substrate, and the reinforcement frame 
pasted up on said base material of said X-ray mask wafer by two places or three places. 

[Claim 2] The X-ray absorption object pattern which consists of the quality of the material which is formed on the mask substrate 
which consists of the quality of the material which penetrates an X-ray, and said mask substrate, and absorbs an X-ray, The X-ray 
mask wafer which has the base material which supports said mask substrate, and the reinforcement frame adhered to said base material 
of said X-ray mask wafer, The X-ray mask equipped with the adhesives which there are along the edge of the field of said base 
material and said reinforcement frame which counters, divide into 2 rounds, inner circumference and a periphery, and paste up said 
base material and said reinforcement frame, and embed the inner circumference edge and periphery edge between said base materials 
and said reinforcement frames without a clearance over the perimeter. 

[Claim 3] The edge of said adhesives which the edge of said adhesives protruded into the periphery side from between the fields of 
said base material and said reinforcement frame which counter was located within limits which touch the peripheral face of said X-ray 
mask wafer, and were protruded into the inner circumference side from between the fields of said base material and said reinforcement 
frame which counter is an X-ray mask according to claim 2 located within limits which touch the inner skin of said reinforcement 
frame. 

[Claim 4] The process [ BEKU / is the manufacture approach of an X-ray mask, BEKU / the resist applied on said base material / after 
pasting up a reinforcement frame on the base material of an X-ray mask, and / process / said resist ] is the manufacture approach of an 
X-ray mask performed where the location of said X-ray mask wafer to said reinforcement frame is regulated. 
[Claim 5] The condition of having regulated the location of the X-ray mask wafer to said reinforcement frame is the manufacture 
approach of an X-ray mask according to claim 4 which is in the condition which pressed said reinforcement frame and said X-ray 
mask wafer of each other. 

[Claim 6] The condition of having regulated the location of said X-ray mask wafer to said reinforcement frame is the manufacture 
approach of an X-ray mask according to claim 4 which is in the condition of having contacted the attachment component from the 
both sides of the lengthwise direction of said reinforcement frame and said X-ray mask wafer, and a longitudinal direction so that it 
might not move mutually. 

[Claim 7] The manufacture approach of an X-ray mask of being the manufacture approach of the X-ray mask which pastes up a 
reinforcement frame on the base material of an X-ray mask wafer, and pasting up the opposed face of said base material and said 
reinforcement frame, without applying external force in the condition of having held so that fixed spacing might be set and said base 
material and said reinforcement frame might be countered. 

[Claim 8] The manufacture approach of an X-ray mask according to claim 7 of making a vacuum adsorption member carrying out 
vacuum adsorption of the tooth back of the adhesion side of said reinforcement frame, and pasting up said reinforcement frame and 
said base material. 

[Claim 9] The manufacture approach of an X-ray mask according to claim 7 of pasting up said reinforcement frame and said base 
material on both sides of the spacer which consists of the different quality of the material from adhesives between said reinforcement 
frames and said base materials. 

[Claim 10] maintenance of said X-ray mask wafer holds the tooth back of the adhesion side of said X-ray mask wafer by three or less 
points, and holds the peripheral face of said X-ray mask wafer by three or less points - the manufacture approach of an X-ray mask 
according to claim 7 to 9 performed by either at least. 

[Claim 1 1 ] The manufacture approach of an X-ray mask according to claim 7 to 1 0 further equipped with the process [ BEKU / the 
resist applied on said base material / after pasting up said reinforcement frame on said base material of said X-ray mask wafer with 
adhesives / process / the temperature of under the glass transition temperature of said adhesives ]. 

[Claim 12] The process which carries out sequential membrane formation of the mask substrate which consists of the quality of the 
material which penetrates an X-ray on a base material, and the X-ray absorption object which consists of the quality of the material 
which absorbs an X-ray on the front face of said mask substrate, The process which pastes up said base material on a reinforcement 
frame with adhesives, and the process which removes said base material alternatively so that the rear face of said mask substrate may 
be exposed, after said reinforcement frame has pasted up, The manufacture approach of an X-ray mask equipped with the process 
which applies a resist on said X-ray absorption object, and the process [ BEKU / said applied resist / after removing said base material 
alternatively / process / the temperature of under the glass transition temperature of said adhesives ], 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to the X-ray mask which comes to paste an X-ray mask wafer a 

support ring, and its manufacture approach about an X-ray mask and its manufacture approach. 

[0002] 

[Description of the Prior Art] The lithography technique by ultraviolet rays has mainly been used for the imprint of the pattern in the 
semiconductor memory which is not former so expensive as for a degree of integration. However, if high integration of a 
semiconductor memory progresses, for example, it becomes Gbit class like 1Gbit (gigabit) in DRAM (Dynamic Rondom Access 
Memory), since each pattern, such as wiring, will become microscopic ** according to a device rule, the imprint of a pattern with 
more high resolution is needed. 

[0003] The lithography technique by the X-ray is expected as a technique which imprints such a detailed pattern. With this X-ray- 
lithography technique, since the wavelength (soft X ray: lambda= 5-20nm) of the X-ray used as exposure light turns into short 
wavelength compared with ultraviolet rays, the imprint of a pattern with resolution higher than the lithography by ultraviolet rays is 
attained. 

[0004] The manufacture approach of an X-ray mask used for such an X-ray-lithography technique is shown in JP,7-135157,A. 
Hereafter, the manufacture approach shown in this official report is explained as the conventional manufacture approach. 
[0005] Drawing 29 - drawing 35 are the outline sectional views showing the manufacture approach of the conventional X-ray mask in 
order of a process. With reference to drawing 29 , a membrane 2 is first formed on a silicon substrate 1 . 

[0006] with reference to drawing 30 , a part of silicon substrate 1 removes (the back ~ dirty) - having - a part of membrane 2 - a rear 
face is exposed. 

[0007] With reference to drawing 3 1 , the etching [ the antireflection film-cum-] stopper film (the antireflection film is only called 
hereafter) 3 which consists of an indium, a stannic acid ghost (ITO), etc. on a membrane 2 is applied and calcinated. 
[0008] With reference to drawing 32 , the X-ray absorption object 4 which consists of tungsten-titanium film on the antireflection film 
3 is formed. And the average membrane stress of the X-ray absorption object 4 in this case is measured, and the temperature at the 
time of heat treatment for setting this average membrane stress to 0 is decided, for example, it anneals at 250 degrees C, and the 
average membrane stress of the X-ray absorption object 4 is adjusted to 0. 

[0009] BEKU [ a resist 6 is applied on the X-ray absorption object 4, and / 1 80 degrees C ] with reference to drawing 33 . 
[0010] With reference to drawing 34 , the silicon substrate 1 of an X-ray mask wafer pastes a support ring 7 with adhesives 8. After 
electron beam lithography (EB) of the resist 6 is carried out, it is developed, and let it be a resist pattern 6. After etching is performed 
to the X-ray absorption object 4 by using this resist pattern 6 as a mask, a resist pattern 6 is removed. 

[001 1] Thereby with reference to drawing 35 , the X-ray mask which has the X-ray absorption object 4 of a predetermined pattern 

configuration is completed. 

[0012] 

[Problem(s) to be Solved by the Invention] By a conventional X-ray mask and its conventional manufacture approach, there was a 
trouble that the dimensional accuracy of the pattern in the case of an imprint deteriorated. Hereafter, that is explained to a detail. 
[0013] In the conventional case, at the time of spreading and the adhesion after carrying out BEKU of a resist 6 ( drawing 34 ), 
adhesion was performed so that the force might be applied and an X-ray mask wafer might become Taira and others. For this reason, 
new stress occurs on the X-ray absorption object 4 on a membrane 2 according to the force applied at the time of adhesion. 
[0014] Moreover, the flat surface of a support ring 7 and an X-ray mask wafer is not usually in agreement. For this reason, when 
pasting up by applying adhesives 8 all over the field of an X-ray mask wafer and a support ring 7 which counters, an X-ray mask 
wafer will deform, and it will paste up, consequently new stress will occur on the X-ray absorption object 4. 

[0015] Thus, if the X-ray absorption object 4 is etched as shown in drawing 35 when new stress occurs on the X-ray absorption object 
4, the stress of the X-ray absorption object 4 will be eased partially. For this reason, the pattern of the X-ray absorption object 4 is 
distorted, and in case it is SR (Synchrotron Radiation) imprint, the dimensional accuracy of a pattern deteriorates. 
[0016] Moreover, since it is difficult to apply adhesives 8 to homogeneity even if it applies adhesives 8 all over the field of an X-ray 
mask wafer and a support ring 7 which counters and makes it paste up, adhesives 8 remain and are lacking. Therefore, in JP,62- 
549 1 9, A, it collects on adhesion side 105c of the shrinkage ring 105 pasted up on a wafer 101 as shown in drawing 36 and drawing 
37 , and slot 105a and through tube 105b are prepared. Thereby, excessive adhesives can be missed from an adhesion side to slot 105a 
or through tube 1 05b. 

[0017] In addition, in this official report, in case it pastes up, a wafer 101 and a shrinkage ring 105 are pressed by vice 104, and a 
wafer 101 side is especially pressed through impingement baffle 102 and a pressure plate 103. 

[0018] However, by having prepared slot 105a and through tube 105b, dust becomes easy to collect on this slot 105a or through tube 
105b in the case of washing, and dust tends to invade also into a part with insufficient adhesives 108 with wash water. Consequently, 
if the dust which invaded into slot 105a etc. falls and it adheres to a membrane by vibration of the mask in the case of SR imprint, the 
dimensional accuracy of the pattern in the case of SR imprint will deteriorate. 

[0019] Moreover, if vacuum adsorption of the tooth back of the adhesion side of an X-ray mask wafer is carried out in the case of 
adhesion, dust can draw near to the part of an adsorption fixture, consequently dust of the tooth back of the adhesion side of an X-ray 
mask wafer will tend to increase in number. Therefore, with dust, the dimension of a pattern is changed in the case of SR imprint, and 
dimensional accuracy deteriorates at it. 

[0020] Moreover, after adhesion, by spreading and the approach of carrying out BEKU, in the baking temperature (Nippon Zeon 
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ZEP520 is usually 1 80 degrees C and 30 minutes) of a resist 6, since adhesives 8 become soft, deformation of an X-ray mask generates 
a resist 6. This is dependent on the coefficient of thermal expansion of a support ring 7 and an X-ray mask wafer differing. Since 
adhesives 8 will become soft if BEKU above glass transition temperature, an X-ray mask wafer and a support ring 7 tend to become 
the free configuration from which each force was released. Then, BEKU finishes, cooling starts, and if it becomes below glass 
transition temperature, an X-ray mask wafer and a support ring 7 will fix in the condition. However, an X-ray mask will deform after 
that because of the difference of the temperature gradient of a before [ a room temperature ], and coefficient of thermal expansion. 
Consequently, stress occurs on the X-ray absorption object 4. If it etches into the X-ray absorption object 4 of this condition, since the 
stress of the X-ray absorption object 4 is released, the location distortion of the pattern of the X-ray absorption object 4 will occur. For 
this reason, the dimensional accuracy of a pattern deteriorates in the case of SR imprint. 

[0021] So, the purpose of this invention is offering the X-ray mask which can prevent degradation of the dimensional accuracy of the 
pattern in the case of the imprint based on pasting up an X-ray mask wafer on a support ring, and its manufacture approach. 
[0022] 

[Means for Solving the Problem] The X-ray mask according to the aspect of affairs of 1 of this invention is equipped with the X-ray 
mask wafer and the reinforcement frame. The X-ray mask wafer has the X-ray absorption object pattern which consists of the quality 
of the material which is formed on the mask substrate which consists of the quality of the material which penetrates an X-ray, and a 
mask substrate, and absorbs an X-ray, and the base material which supports a mask substrate. The reinforcement frame is pasted up on 
the base material of an X-ray mask wafer by two places or three places. 

[0023] Three points can prescribe a flat surface, and if it becomes four points, possibility of separating from one point from the flat 
surface will become high. Therefore, a mask deforms according to the force of the 4th point, and deformation of an X-ray absorption 
object pattern occurs by it. 

[0024] On the other hand, in the X-ray mask according to the aspect of affairs of 1 of this invention, since jointing is made into two 
points or three points, the above-mentioned force of the 4th point by adhesion cannot be added, and deformation of an X-ray mask 
wafer can be suppressed to the minimum. Therefore, degradation of the dimensional accuracy of the pattern in the case of the imprint 
by deformation of an X-ray mask wafer is not produced. 

[0025] The X-ray mask according to other aspects of affairs of this invention is equipped with an X-ray mask wafer, a reinforcement 
frame, and adhesives. The X-ray mask wafer has the X-ray absorption object pattern which consists of the quality of the material 
which is formed on the mask substrate which consists of the quality of the material which penetrates an X-ray, and a mask substrate, 
and absorbs an X-ray, and the base material which supports a mask substrate. The reinforcement frame is pasted up on the base 
material of an X-ray mask wafer. Adhesives are divided into 2 rounds, inner circumference and a periphery, along the edge of the field 
of a base material and a reinforcement frame which counters, and paste up a base material and a reinforcement frame, and are 
embedding the inner circumference edge and periphery edge between a base material and a reinforcement frame without the clearance 
over the perimeter. 

[0026] At the X-ray mask according to other aspects of affairs of this invention, since adhesives are embedded without the clearance 
over the perimeter in the inner circumference edge and periphery edge between a base material and a reinforcement frame, there is no 
clearance where dust enters between a base material and a reinforcement frame. Therefore, the dimensional accuracy of the pattern in 
the case of an imprint does not deteriorate with the dust which invaded, or a mask substrate does not break. 

[0027] Moreover, since it divides into 2 rounds, inner circumference and a periphery, the adhesives of the center section between the 
inner circumference section and the periphery section can be excluded, and the amount of adhesives can be made fewer than the case 
where adhesives are used for the whole surface. 

[0028] In the above-mentioned aspect of affairs, the edge of the adhesives which the edge of the adhesives protruded into the 
periphery side from between the fields of a base material and a reinforcement frame which counter was located within limits which 
touch the peripheral face of an X-ray mask wafer, and were protruded into the inner circumference side from between the fields of a 
base material and a reinforcement frame which counter is preferably located within limits which touch the inner skin of a 
reinforcement frame. 

[0029] Thereby, trouble arises in a gap setup between the X-ray mask in the case of exposure, and the wafer which should be exposed, 
or contacting the output port of the beam line to which adhesives lead exposure light is prevented by overflowing adhesives. 
[0030] The manufacture approach of the X-ray mask according to the aspect of affairs of 1 of this invention is an approach, BEKU 
[ the resist applied on the base material ] after pasting up a reinforcement frame on the base material of an X-ray mask wafer, and the 
process [ BEKU / process / a resist ] is performed where the location of the X-ray mask wafer to a reinforcement frame is regulated. 
[0031] By the manufacture approach of the X-ray mask according to the aspect of affairs of 1 of this invention, since BEKU [ a resist ] 
where the location of a reinforcement frame and an X-ray mask wafer is regulated, even if adhesives become soft by this BEKU, the 
deformation by the heat of a reinforcement frame and an X-ray mask wafer is prevented. For this reason, generating of an X-ray mask 
wafer of distortion based on the differential thermal expansion of an X-ray mask wafer and a reinforcement frame can be prevented, 
and, therefore, degradation of the dimensional accuracy of the pattern in the case of an imprint can be prevented. 
[0032] The condition of having regulated the location of the X-ray mask wafer to a reinforcement frame preferably in the above- 
mentioned aspect of affairs is in the condition which pressed the reinforcement frame and the X-ray mask wafer of each other. 
[0033] It enables this to press down so that an X-ray mask wafer and a support ring may not be deformed at the time of BEKU of a 
resist. 

[0034] The condition of having regulated the location of the X-ray mask wafer to a reinforcement frame preferably in the above- 
mentioned aspect of affairs is in the condition of having contacted the attachment component from the both sides of the lengthwise 
direction of a reinforcement frame and an X-ray mask wafer, and a longitudinal direction so that it might not move mutually. 
[0035] Thereby, an X-ray mask wafer and a support ring can be maintained so that it may not deform at the time of BEKU of a resist. 
[0036] The manufacture approach of the X-ray mask according to other aspects of affairs of this invention is an approach of pasting up 
a reinforcement frame on the base material of an X-ray mask wafer, and the opposed face of a base material and a reinforcement frame 
pastes it up, without applying external force in the condition of having held so that fixed spacing might be set and a base material and 
a reinforcement frame might be countered. 

[0037] By the manufacture approach of the X-ray mask according to other aspects of affairs of this invention, in order to paste up 
without applying external force, an X-ray mask wafer does not deform according to the configuration of a support ring according to 
this external force. Therefore, it is prevented that degradation of the dimensional accuracy of the pattern in the case of the imprint by 
this deformation arises. 

[0038] In the above-mentioned aspect of affairs, preferably, a vacuum adsorption member is made to carry out vacuum adsorption of 

the tooth back of the adhesion side of a reinforcement frame, and a reinforcement frame and a base material paste up. 

[0039] Thus, by carrying out vacuum adsorption of not an X-ray mask wafer but the reinforcement frame, distortion of an X-ray mask 
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wafer can be prevented, and degradation of the dimensional accuracy of the pattern in the case of the imprint by this distortion can be 
prevented. 

[0040] Moreover, the amount of the dust which adheres to an X-ray mask wafer rather than the case where vacuum adsorption of the 
X-ray mask wafer is carried out can be lessened by carrying out vacuum adsorption of not an X-ray mask wafer but the reinforcement 
frame. For this reason, degradation of the dimensional accuracy of the pattern in the case of the imprint by this adhering dust can be 
prevented. 

[0041] Moreover, the justification of a reinforcement frame to an X-ray mask wafer becomes easy. In the above-mentioned aspect of 
affairs, a reinforcement frame and a base material paste up preferably on both sides of the spacer which consists of the different quality 
of the material from adhesives between a reinforcement frame and a base material. 

[0042] Thereby, even if it does not specify the height of the reinforcement frame to an X-ray mask wafer, it becomes possible to hold 
an X-ray mask wafer and a reinforcement frame, and to paste up with a predetermined clearance. 

[0043] in the above-mentioned aspect of affairs, preferably, maintenance with an X-ray mask wafer and a reinforcement frame 
supports adhesion of the adhesion side of an X-ray mask wafer by three or less points, and supports the peripheral face of an X-ray 
mask wafer by three or less points — it is carried out by either at least. 

[0044] Thereby, an X-ray mask wafer can be positioned. After pasting up a reinforcement frame on the base material of an X-ray mask 
wafer with adhesives preferably in the above-mentioned aspect of affairs, it has further the process [ BEKU / the resist applied on the 
base material / process / the temperature of under the glass transition temperature of adhesives ]. 

[0045] Thereby, degradation of the dimensional accuracy of the pattern in the case of the imprint by adhesives becoming soft can be 
prevented. 

[0046] The manufacture approach of the X-ray mask according to the aspect of affairs of further others of this invention is equipped 
with the following processes. 

[0047] Sequential membrane formation of the mask substrate which consists of the quality of the material which penetrates an X-ray 
on a base material first, and the X-ray absorption object which consists of the quality of the material which absorbs an X-ray on the 
front face of a mask substrate is carried out. And a base material pastes a reinforcement frame with adhesives. And after the 
reinforcement frame has pasted up, a base material is alternatively removed so that the rear face of a mask substrate may be exposed. 
And a resist is applied on an X-ray absorption object. And BEKU [ the applied resist / the temperature of under the glass transition 
temperature of adhesives ] after removing a base material alternatively. 

[0048] By the manufacture approach of the X-ray mask according to the aspect of affairs of further others of this invention, after 
pasting up a base material on a reinforcement frame, a base material is removed alternatively. If a base material is alternatively 
removed before pasting a reinforcement frame, distortion will arise in a base material, but if it is after pasting up a base material on a 
reinforcement frame, since a reinforcement frame has large rigidity, it will be controlled that distortion arises in a base material. 
However, if adhesives become soft at the time of BEKU of a next resist, the location distortion of the pattern of an X-ray absorption 
object will arise. Then, degradation of the dimensional accuracy of the pattern in the case of the imprint by softening of adhesives is 
prevented in the baking temperature of a resist by preventing softening of the adhesives at the time of BEKU as under the glass 
transition temperature of adhesives. 
[0049] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on drawing. 
[0050] Gestalt 1 drawing 1 of operation - drawing 6 are the outline sectional views showing the manufacture approach of the X-ray 
mask in the gestalt 1 of operation of this invention in order of a process. After the membranes 2, such as SiC which is a mask 
substrate, are formed with reference to drawing 1 on the silicon substrate 1 which is a base material first, back dirty **** is carried out 
and the rear face of a membrane 2 is exposed to a silicon substrate 1. 

[0051] With reference to drawing 2 , the support ring 7 which is a reinforcement frame pastes the rear face of a silicon substrate 1 
through adhesives 8. 

[0052] With reference to drawing 3 , sequential membrane formation of the antireflection film 3 which consists of an indium, a stannic 
acid ghost, etc., the X-ray absorption object 4 which consists of an ingredient of a tantalum system, and the dirty mask 5 which 
consists of a tungsten is carried out on a membrane 2. 

[0053] BEKU [ a resist 6 is applied on the dirty mask 5, for example, / 1 80 degrees C ] with reference to drawing 4 . When the baking 
temperature of this resist 6 is higher than the glass transition temperature of adhesives 8, adhesives 8 will become soft at the time of 
this BEKU, and the location gap based on the differential thermal expansion of an X-ray mask wafer and a support ring 7 will occur. 
[0054] For this reason, BEKU is performed by the gestalt of this operation in the condition of having bound the X-ray mask wafer and 
the support ring 7 tight with vice 1 1 as shown, for example in drawing 7 . At this time, the point bound tight with vice 1 1 has the 
desirable point which performed adhesion with an X-ray mask wafer and a support ring 7. 

[0055] After BEKU was completed with reference to drawing 5 and a pattern is drawn on a resist 6 with an electron-beam-lithography 
machine, negatives are developed and a resist pattern 6 is formed. Etching is performed on the dirty mask 5 using this resist pattern 6. 
Then, etching is performed to the X-ray absorption object 4 using the dirty mask 5 by which patterning was carried out, and patterning 
of the X-ray absorption object 4 is carried out. Finally, a resist 6 and the dirty mask 5 are removed and the X-ray mask shown in 
drawing 6 is completed. 

[0056] With the gestalt of this operation, since an X-ray mask wafer and a support ring 7 are bound tight by vice 1 1 at the time of 
BEKU of a resist 6 as mentioned above, even if adhesives 8 become soft, the location gap with an X-ray mask wafer and a support 
ring 7 can be prevented. For this reason, degradation of the dimensional accuracy of the pattern in the case of the imprint in this 
location gap can be prevented. 

[0057] In addition, BEKU of a resist 6 is performed by the gestalt of this operation in the condition of having bound tight with vice 1 1 . 
However, as shown in drawing 8 , it may be arranged so that a support ring 7 and an X-ray mask wafer may touch bearing bars 1 3 and 
14, and where a motion of a longitudinal direction and a lengthwise direction is regulated, BEKU of a resist 6 may be performed. It is 
because the location gap with an X-ray mask wafer and a support ring 7 will not arise even if adhesives 8 become soft at the time of 
BEKU of a resist 6 if a longitudinal direction and lengthwise direction lost motion are regulated. 

[0058] However, as for the standing ways 12 which support bearing bars 13 and 14 and the bearing bars 13 and 14 of those in this 
case, it is desirable to consist of the quality of the material with a small coefficient of thermal expansion. It is because there is a 
possibility that bearing bars 13 and 14 and standing-ways 12 the very thing may deform with heat, and the location gap with an X-ray 
mask wafer and a support ring 7 may arise when consisting of the quality of the material with a large coefficient of thermal expansion. 
[0059] In addition, there is also the approach of making baking temperature of a resist 6 lower than the glass transition temperature of 
adhesives 8 as an option which prevents the location gap with an X-ray mask wafer and a support ring 7 at the time of BEKU of a 
resist 6. For example, according to the catalog, the glass transition temperature of the EPO pack (RIKEI CORP., handling) 301 
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(adhesives) by the U.S. epoxy technology company is 48 degrees C, and the EPO pack 354 is 130 degrees C. For this reason, when 
these classes are used for adhesives 8, the resist 6 with baking temperature lower than the glass transition temperature of these 
adhesives 8 should just be used, 

[0060] Thus, when the baking temperature of a resist 6 is lower than the glass transition temperature of adhesives 8, adhesives 8 do not 
become soft at the time of BEKU of a resist 6. Therefore, deformation of the X-ray mask wafer and support ring 7 by adhesives 8 
becoming soft is not produced, but degradation of the dimensional accuracy of the pattern in the case of the imprint based on this 
deformation can be prevented. It becomes unnecessary therefore, to bind an X-ray mask wafer and a support ring 7 tight with vice 11, 
or to regulate a motion by bearing bars 13 and 14 at the time of BEKU of a resist 6, as shown in drawing 7 or drawing 8 . 
[0061] In addition, if the adhesives of a room -temperature-curing mold and the adhesives of an ultraviolet curing mold are used, 
deformation by the thermal expansion of the X-ray mask wafer in the case of adhesion and a support ring 7 can be prevented. For this 
reason, distortion decreases more and effectiveness is in improvement in the dimensional accuracy of a pattern. 

[0062] Moreover, with the gestalt of this operation, as shown in drawing 1 - drawing 3 , the antireflection film 3, the X-ray absorption 
object 4, and the dirty mask 5 are formed after membrane formation of a membrane 2, back dirty, and adhesion of a support ring 7. 
However, as shown in drawing 9 , after the process so far carries out sequential membrane formation of the antireflection film 3, the 
X-ray absorption object 4, and the dirty mask 5 after back [ who shows not only this process but drawing 1 ] dirty, it is good also as a 
condition which pastes up a support ring 7 on a silicon substrate 1, and is shown in drawing 3 . 

[0063] Moreover, as shown in drawing 10 , after forming a membrane 2, the antireflection film 3, the X-ray absorption object 4, and 
the dirty mask 5 on a silicon substrate 1 and performing BAKJCUETCHI as shown in drawing 9 , it is good also as a condition which 
pastes up a support ring 7 and is shown in drawing 3 . 

[0064] Moreover, as shown in drawing 10 , after each film is formed on a silicon substrate 1 and pasting up a support ring 7 as shown 
in drawing 1 1 , it is good also as a condition which gives BAKJCUETCHI to a silicon substrate 1 and is shown in drawing 3 . 
[0065] if back dirty **** is carried out at a silicon substrate 1 before pasting up a silicon substrate 1 on a support ring 7 ~ this back - 
distortion will arise in a silicon substrate 1 more dirtily, since [ on the other hand, ] the rigidity of a support ring 7 is large when giving 
BAKKUETCHI to a silicon substrate 1 after pasting up a silicon substrate 1 on a support ring 7 as mentioned above — this back — it is 
controlled that distortion therefore arises in a silicon substrate 1 dirtily. Moreover, if the average membrane stress of the X-ray 
absorption object 4 is adjusted to 0 by annealing etc. immediately after membrane formation of the X-ray absorption object 4, it will 
also be prevented that distortion arises by the membrane stress of the X-ray absorption object 4. 

[0066] However, if adhesives 8 become soft at the time of BEKU of a resist 6 as shown in drawing 4 next, the location distortion of 
the pattern of the X-ray absorption object 4 shown in drawing 6 will arise. Then, softening of adhesives 8 is prevented considering the 
baking temperature of a resist 6 as under the glass transition temperature of adhesives 8 so that such location distortion may not arise. 
[0067] Gestalt 2 drawing 12 and drawing 13 of operation are the top view and sectional view showing roughly the configuration of the 
X-ray mask in the gestalt 2 of operation of this invention. With reference to drawing 12 and drawing 13 , an X-ray mask wafer and the 
support ring 7 which is a reinforcement frame paste up with adhesives 8, and the X-ray mask is constituted. 
[0068] The X-ray mask wafer has the silicon substrate 1 which is a base material, the membrane 2 which is a mask substrate, the 
antireflection film 3, and the X-ray absorption object 4. A membrane 2 is a roentgenoparent substrate, for example, consists of a light 
element (for example, SiC) by 1-2 micrometers in thickness, and is formed on the silicon substrate 1 . The antireflection film 3 is 
formed in the front face of a membrane 2, for example, consists of an indium, a stannic acid ghost, etc., and the role which prevents 
reflection of alignment light is made. The X-ray absorption object 4 is formed in a predetermined configuration on an antireflection 
film 3, and consists of an ingredient which interrupts transparency of an X-ray, for example, the ingredient of a tantalum system. 
[0069] the structure of the X-ray mask of the gestalt of this operation - especially - it should observe - it is the adhesion part of an X- 
ray mask wafer and a support ring 7. That is, the X-ray mask wafer is pasted up on the support ring 7 by three points. 
[0070] Next, the manufacture approach of the gestalt this operation is explained. Drawin g 14 - drawing 18 are the outline sectional 
views showing the manufacture approach of the X-ray mask in the gestalt 2 of operation of this invention in order of a process. With 
reference to drawing 14 , sequential membrane formation of the membrane 2 which consists of a light element by 1-2 micrometers in 
thickness on a silicon substrate 1 , the antireflection film 3 which consists of an indium, a stannic acid ghost, etc., the X-ray absorption 
object 4 which consists of an ingredient of a tantalum system, and the dirty mask 5 which consists of a tungsten is carried out first. 
[0071] With reference to drawing 15 , back dirty **** is carried out and the rear face of a membrane 2 is exposed to a part of silicon 
substrate 1. 

[0072] BEKU [ a resist 6 is applied on the dirty mask 5, for example, / 1 80 degrees C ] with reference to drawing 16 . 

[0073] With reference to drawing 1 7 , a support ring 7 pastes the rear face of a silicon substrate 1 through adhesives 8. Under the 

present circumstances, adhesives 8 are attached so that an adhesion part may become three points. 

[0074] After a pattern is drawn on a resist 6 with an electron-beam-lithography machine with reference to drawing 18 , negatives are 
developed and a resist pattern 6 is formed. Etching is performed on the dirty mask 5 using this resist pattern 6. Then, etching is 
performed to the X-ray absorption object 4 using the dirty mask 5 by which patterning was carried out, and patterning of the X-ray 
absorption object 4 is carried out. Then, the X-ray mask which a resist 6 and the dirty mask 5 are removed and is shown in drawing 12 
and drawing 13 is completed. 

[0075] Although three points can prescribe a flat surface, if it becomes four points, one point may shift from the flat surface. For this 
reason, when an X-ray mask wafer and a support ring 7 are pasted up by four points, an X-ray mask wafer deforms according to the 
force of the 4th point, and stress occurs on the X-ray absorption object 4 by it. Consequently, if the X-ray absorption object 4 is 
etched, deformation of the pattern of the X-ray absorption object 4 will occur, and the dimensional accuracy of the pattern at the time 
of being SR imprint deteriorates. 

[0076] With the gestalt of this operation, since the adhesion point of an X-ray mask wafer and a support ring 7 is three points, an X-ray 
mask wafer does not deform according to the force of the 4th point, and the dimensional accuracy of the pattern in the case of an 
imprint does not deteriorate according to the deformation. 

[0077] In addition, the adhesion point may be two points although the adhesion point was made into three points with the gestalt of 
this operation that deformation of the mask by the force of the 4th point should be prevented. It is because deformation of the mask by 
the force of the 4th point can be prevented like three points if it is two points. However, when having pasted up by one place, there is a 
problem so that it may state below. 

[0078] When an X-ray mask wafer pastes up all over an opposed face with a support ring 7, an X-ray mask wafer will deform 
according to the configuration of a support ring 7, and the dimensional accuracy in the case of an imprint will deteriorate. Moreover, 
bond strength will become weak when the X-ray mask wafer has pasted up only by one point locally to the support ring 7. 
[0079] moreover, with the gestalt of this operation, as shown in drawing 14 , after forming a membrane 2, the antireflection film 3, the 
X-ray absorption object 4, and the dirty mask 5 on a silicon substrate 1 , it is shown in drawing 15 - as - the back - dirty - ****** - 
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it is divided. However, after performing BAKJCUETCHI where only a membrane 2 is formed on a silicon substrate 1 as shown in 
drawing 19 , it is good also as a condition which forms the antireflection film 3, the X-ray absorption object 4, and the dirty mask 5, 
and is shown in drawing 15 . 

[0080] Moreover, in the case of the adhesives 8 of a heat hardening mold, the thing of an X-ray mask wafer and a support ring 7 for 
which curing temperature is made below into resist baking temperature is desirable in the case of adhesion. In addition, when 
annealing for stress adjustment, heating at the time of etching, etc. are performed also except resist BEKU, whenever [ stoving 
temperature ] is good to carry out to below resist baking temperature. Thus, the heat history after adhesion will be made below into 
resist baking temperature for the sensibility of a resist 6 changing and the dimensional accuracy of a pattern deteriorating, if adhesion 
etc. is performed above resist baking temperature. 

[008 1] Gestalt 3 drawing 20 and drawing 2 1 of operation are the sectional view and top view showing roughly the configuration of the 
X-ray mask in the gestalt 3 of operation of this invention. With reference to drawing 20 and drawing 21 , adhesion conditions differ as 
compared with the gestalt 2 of the operation which showed the configuration of the X-ray mask of the gestalt of this operation to 
drawing 12 and drawing 13 . 

[0082] With the gestalt of this operation, adhesives 8 were uniformly located all over the field of an X-ray mask wafer and a support 
ring 7 which counters, and are protruded into the both sides by the side of the inner circumference of the opposite section of an X-ray 
mask wafer and a support ring 7, and a periphery. The edge PI of the part protruded into the periphery side of adhesives 8 is located 
within limits which touch peripheral face 1 a of an X-ray mask wafer. That is, the edge PI of adhesives 8 does not project from the top 
face of the X-ray absorption object 4, and is located within the limits of the thickness dm of an X-ray mask wafer. Moreover, the edge 
P2 of the part protruded into the inner circumference side of adhesives 8 is located within limits which touch inner skin 7a of a support 
ring 7. That is, an edge P2 does not project from the inferior surface of tongue of a support ring 7, and is located within the limits of 
the thickness ds of a support ring 7. 

[0083] In addition, since it is almost the same as the gestalt 2 of operation about the configuration of those other than this, the sign 
same about the same member is attached and the explanation is omitted. 

[0084] When the amount of flashes by the side of the periphery of adhesives 8 is larger than the thickness dm of an X-ray mask wafer, 
trouble arises in a gap setup between the X-ray mask in the case of SR exposure, and the wafer which should be exposed. Moreover, 
when the amount of flashes by the side of the inner circumference of adhesives 8 is larger than the thickness ds by the side of the inner 
circumference of a support ring 7, the inner circumference side of adhesives 8 has a possibility that it may disturb and the section may 
contact in the output port (snout) 20 of the beam line to which SR light is led. 

[0085] With the gestalt of this operation, since [ that the amount of flashes by the side of the periphery of adhesives 8 is smaller than 
the thickness of an X-ray mask wafer and ] the amount of flashes by the side of inner circumference is smaller than the thickness of a 
support ring 7, adhesives 8 do not contact the output port 20 of the beam line to which trouble is not caused to a gap setup with the X- 
ray mask in the case of SR exposure, and the wafer which should be exposed, and SR light is led. 

[0086] Moreover, when adhesives 8 overflow over the perimeter of the opposed face of an X-ray mask wafer and a support ring 7, the 
clearance between the adhesion sides of an X-ray mask wafer and a support ring 7 is lost. Therefore, neither a penetrant remover, nor 
it and dust minute together goes into this clearance in the case of mask washing. If a penetrant remover and dust go into a clearance, in 
case it is an imprint, dust and the dregs of the penetrant remover after desiccation come out from a clearance by vibration of a mask. If 
the dust etc. rides on a mask, the dimensional change of the pattern at the time of an imprint will arise. Moreover, when dust etc. is 
caught between an X-ray mask and the wafer which should be exposed, in order to move rubbing the dust etc. in case an X-ray mask is 
moved, the situation where the membrane section of an X-ray mask breaks occurs. However, with the gestalt of this operation, since 
there is no clearance in an adhesion side, such a trouble is not generated. 

[0087] In addition, although adhesion which adhesives 8 protrude over the whole surface is performed, adhesives may be coated with 
the gestalt of this operation over the periphery and inner circumference of jointing. By this, there can be no flash partially by lack of 
adhesives 8, or uneven conditions, like a lot of [ conversely ] adhesives 8 have overflowed can be canceled. Thus, invasion of the dust 
in the case of washing and the penetration of a penetrant remover are avoidable by coating homogeneity, 

[0088] In addition, adhesives 8 are not made to overflow, coating does not have effectiveness only in washing, but it is effective also 
at the process which performs BAKJCUETCHI after adhesion. It is because it is possible to prevent invasion to jointing of the etching 
reagent at the time of back dirty. By this, invasion to jointing of the dust at the time of back dirty is prevented, or etching of the 
unnecessary part by the penetration of an etching reagent is avoided, and it can protect generating of the dust at the time of an imprint. 
Moreover, the fall of the adhesive strength for the dissolution of the adhesives 8 by the penetration of the etching reagent to jointing 
can also be prevented. 

[0089] In addition, in the above-mentioned case, it is more desirable when adhesives are coated in consideration of the amount of 
dissolutions of the adhesives of the back dirty time amount of Si (silicon), and the meantime more than the amount of dissolutions. 
[0090] Gestalt 4 drawing 22 and drawing 23 of operation are the sectional view and top view showing roughly the configuration of the 
X-ray mask in the gestalt 4 of operation of this invention. With reference to drawing 22 and drawing 23 , as for the configuration of 
the X-ray mask of the gestalt of this operation, adhesion conditions differ as compared with the configuration of the gestalt 3 of 
operation. 

[0091] With the gestalt of this operation, the whole opposed face surface of an X-ray mask wafer and a support ring 7 does not paste 
up, 2 round 8a of inner circumference and a periphery and 8b are divided and pasted along the edge of the part which counters, and the 
inner circumference edge and periphery edge between an X-ray mask wafer and a support ring 7 are embedded without the clearance 
over the perimeter. 

[0092] In addition, since it is almost the same as the gestalt 3 of operation about the configuration of those other than this, the sign 
same about the same member is attached and the explanation is omitted. 

[0093] With the gestalt of this operation, since inner circumference side adhesives 8a and periphery side adhesives 8b have overflowed 
into the inner circumference and periphery side respectively, the same effectiveness as the gestalt 3 of operation mentioned above can 
be acquired. 

[0094] Also in the gestalt of this operation, as for the inner circumference side flash section of inner circumference side adhesives 8a, 
it is desirable not to exceed the thickness of a support ring 7, and, as for the flash section by the side of the periphery of periphery side 
adhesives 8b, it is desirable not to exceed the thickness of an X-ray mask wafer. It is because the output port of the beam line to which 
trouble is not caused to a gap setup with the X-ray mask in the case of SR exposure and a wafer, and SR light is led by this does not 
contact. 

[0095] In addition, by pasting up by dividing into inner circumference side jointing 8a and periphery side jointing 8b, it becomes 
possible from the adhesion condition of the gestalt 3 of operation to lessen the amount of adhesives 8. 

[0096] Gestalt 5 drawing 24 of operation is drawing showing the manufacture approach of the X-ray mask in the gestalt 5 of operation 
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of this invention. It is held so that an X-ray mask wafer and a support ring 7 may set fixed spacing and may counter with the 
maintenance stanchion 32 supported by the adhesion equipment base 31 with reference to drawing 24 in the process which pastes up 
an X-ray mask wafer and a support ring 7. And it pastes up, without an X-ray mask wafer and a support ring 7 applying the force from 
the exterior, when the adhesives 8 between an X-ray mask wafer and a support ring 7 harden in this condition of having been held. 
[0097] In addition, the inside of each field of an X-ray mask wafer and a support ring 7 is respectively supported by three points with 
the maintenance stanchion 32. 

[0098] Moreover, in order to control the rotation location of an X-ray mask wafer, in the case of the wafer with which an X-ray mask 
wafer has an orientation flat, as shown in drawing 25 , the orientation flat section is supported by two points with the maintenance 
stanchion 32, and other periphery sections are supported by one point with the maintenance stanchion 32, and positioning is performed 
by a total of three points. 

[0099] Moreover, in the case of the wafer with which an X-ray mask wafer has a notch on a periphery, as shown in drawing 26 , in the 
notch section, positioning is performed by one point [ a total of two ] in one point and other periphery sections. Positioning is 
performed about the support ring 7 as well as an X-ray mask wafer. 

[0100] With the gestalt of this operation, in order to paste an X-ray mask wafer quietly, without applying the force, an X-ray mask 
does not deform according to external force. Therefore, in pasting up the X-ray mask wafer which already has an X-ray absorption 
object pattern, distortion of the pattern of an X-ray absorption object does not occur. Moreover, if it is an X-ray mask wafer before 
patterning of an X-ray absorption object, since there is no generating of the internal stress by the force joining an X-ray absorption 
object, distortion of the pattern by release of internal stress does not occur after etching of an X-ray absorption object. 
[0101] Moreover, since it is not necessary to carry out vacuum adsorption of the X-ray mask wafer, the distortion of the pattern by not 
applying the force to an X-ray mask and applying the force to an X-ray mask as mentioned above is not generated. In addition, 
deformation can be lessened if it sticks also to vacuum adsorption by three minute points. However, dust is an assembly and a cone in 
order to attract air in an adsorption part in vacuum adsorption. Consequently, on an X-ray mask front face, when dust is an assembly 
and an imprint, the fall of pattern precision and the problem of membrane breakage occur. This invention can cancel such a trouble. 
[0102] In addition, if adhesion of three or less points is performed, since deformation of an X-ray mask wafer can be decreased in the 
case of adhesion, it is more desirable. It is because a field will deform by it if three points can prescribe a field and it has the 4th point, 
as this was explained above. 

[0103] In addition, as shown in drawing 27 , in the case of adhesion, the tooth back of the adhesion side of a support ring 7 is adsorbed 
with the vacuum adsorber 4 1 , and adhesion may be performed. In this case, although vacuum adsorption of the support ring 7 will be 
carried out, since a support ring 7 has high rigidity, even if it carries out vacuum adsorption, deformation is a minute amount, and the 
effectiveness of changing an X-ray mask wafer can be disregarded. Moreover, the effect on an imprint can also disregard generating of 
the dust accompanying adsorption for the tooth back of a support ring 7. In addition, since the support ring 7 is adsorbed, it becomes 
easy to move a support ring 7. Therefore, it is effective in justification with the support ring 7 at the time of adhesion and an X-ray 
mask wafer becoming easy. 

[0104] By drawing 24 , in order to secure the thickness of a glue line, the location of the location of an X-ray mask wafer and a 
support ring 7 is specified. Even if it does not specify the height of a support ring 7, adhesion is possible, but in that case, since 
adhesives 8 ooze according to the concave convex voice of each flatness and front face, it is easy to generate unevenness. As shown in 
drawing 28 , a support ring 7 is put on the bottom, an X-ray mask wafer can be arranged to the up side, and it can also be pasted. In 
this case, the maintenance stanchion which specifies the height of an X-ray mask wafer cannot be prepared. Then, in order to specify 
the thickness of a glue line in such a case, the spacer 51 is mixed in adhesives 8. As this spacer 5 1, it is desirable to use the silica ball 
of the diameter of several micrometers - about 10 micrometers of numbers etc. 

[0105] Since the location distortion of an X-ray mask can be suppressed since an X-ray mask wafer can be pasted also in this case, 
without applying the force, and vacuum adsorption has not been carried out, an X-ray mask front face is not covered with dust. 
[0106] In addition, in drawing 24 , drawing 27 , and drawing 28 , although the case of explanation where the X-ray mask wafer 
consists of a silicon substrate 1 and a membrane 2 is shown for convenience, it may not be restricted to this but the antireflection film, 
the X-ray absorption object, the dirty mask, or the resist may be formed on the membrane 2. 

[0107] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. The 
range of this invention is shown by the above-mentioned not explanation but claim, and it is meant that all modification in a claim, 
equal semantics, and within the limits is included. 
[0108] 

[Effect of the Invention] In the X-ray mask according to the aspect of affairs of 1 of this invention, since jointing is made into two 
points or three points, the force of the 4th point by adhesion cannot be added and deformation of an X-ray mask wafer can be 
suppressed to the minimum. Therefore, degradation of the dimensional accuracy of the pattern in the case of the imprint by 
deformation of an X-ray mask wafer is not produced. 

[0109] At the X-ray mask according to other aspects of affairs of this invention, since adhesives are embedded without the clearance 
over the perimeter in the inner circumference edge and periphery edge between a base material and a reinforcement frame, there is no 
clearance where dust enters between a base material and a reinforcement frame. Therefore, the dimensional accuracy of the pattern in 
the case of an imprint does not deteriorate with the dust which invaded, or a mask substrate does not break. 

[0110] Moreover, since it divides into 2 rounds, inner circumference and a periphery, the adhesives of the center section between the 
inner circumference section and the periphery section can be excluded, and the amount of adhesives can be made fewer than the case 
where adhesives are used for the whole surface. 

[01 1 1] In the above-mentioned aspect of affairs, the edge of the adhesives which the edge of the adhesives protruded into the 
periphery side from between the fields of a base material and a reinforcement frame which counter was located within limits which 
touch the peripheral face of an X-ray mask wafer, and were protruded into the inner circumference side from between the fields of a 
base material and a reinforcement frame which counter is preferably located within limits which touch the inner skin of a 
reinforcement frame. 

[0112] Thereby, trouble arises in a gap setup between the X-ray mask in the case of exposure, and the wafer which should be exposed, 
or contacting the output port of the beam line to which adhesives lead exposure light is prevented by overflowing adhesives. 
[0113] By the manufacture approach of the X-ray mask according to the aspect of affairs of 1 of this invention, since BEKU [ a resist ] 
where the location of a reinforcement frame and an X-ray mask wafer is regulated, even if adhesives become soft by this BEKU, the 
deformation by the heat of a reinforcement frame and an X-ray mask wafer is prevented. For this reason, generating of an X-ray mask 
wafer of distortion based on the differential thermal expansion of an X-ray mask wafer and a reinforcement frame can be prevented, 
and, therefore, degradation of the dimensional accuracy of the pattern in the case of an imprint can be prevented. 
[0114] The condition of having regulated the location of the X-ray mask wafer to a reinforcement frame preferably in the above- 
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mentioned aspect of affairs is in the condition which pressed the reinforcement frame and the X-ray mask wafer of each other. 
[0115] It enables this to press down so that an X-ray mask wafer and a support ring may not be deformed at the time of BEKU of a 
resist. 

[0116] The condition of having regulated the location of the X-ray mask wafer to a reinforcement frame preferably in the above- 
mentioned aspect of affairs is in the condition of having contacted the attachment component from the both sides of the lengthwise 
direction of a reinforcement frame and an X-ray mask wafer, and a longitudinal direction so that it might not move mutually. 
[0117] Thereby, an X-ray mask wafer and a support ring can be maintained so that it may not deform at the time of BEKU of a resist. 
[0118] By the manufacture approach of the X-ray mask according to other aspects of affairs of this invention, in order to paste up 
without applying external force, an X-ray mask wafer does not deform according to the configuration of a support ring according to 
this external force. Therefore, it is prevented that degradation of the dimensional accuracy of the pattern in the case of the imprint by 
this deformation arises. 

[0119] In the above-mentioned aspect of affairs, preferably, a vacuum adsorption member is made to carry out vacuum adsorption of 

the tooth back of the adhesion side of a reinforcement frame, and a reinforcement frame and a base material paste up. 

[0120] Thus, by carrying out vacuum adsorption of not an X-ray mask wafer but the reinforcement frame, distortion of an X-ray mask 

wafer can be prevented, and degradation of the dimensional accuracy of the pattern in the case of the imprint by this distortion can be 

prevented. 

[0121] Moreover, the amount of the dust which adheres to an X-ray mask wafer rather than the case where vacuum adsorption of the 
X-ray mask wafer is carried out can be lessened by carrying out vacuum adsorption of not an X-ray mask wafer but the reinforcement 
frame. For this reason, degradation of the dimensional accuracy of the pattern in the case of the imprint by this adhering dust can be 
prevented. 

[0122] Moreover, the justification of a reinforcement frame to an X-ray mask wafer becomes easy. In the above-mentioned aspect of 
affairs, a reinforcement frame and a base material paste up preferably on both sides of the spacer which consists of the different quality 
of the material from adhesives between a reinforcement frame and a base material. 

[0123] Thereby, even if it does not specify the height of the reinforcement frame to an X-ray mask wafer, it becomes possible to hold 
an X-ray mask wafer and a reinforcement frame, and to paste up with a predetermined clearance. 

[0124] in the above-mentioned aspect of affairs, preferably, maintenance with an X-ray mask wafer and a reinforcement frame 
supports adhesion of the adhesion side of an X-ray mask wafer by three or less points, and supports the peripheral face of an X-ray 
mask wafer by three or less points — it is carried out by either at least. 

[0125] Thereby, an X-ray mask wafer can be positioned. After pasting up a reinforcement frame on the base material of an X-ray mask 
wafer with adhesives preferably in the above-mentioned aspect of affairs, it has further the process [ BEKU / the resist applied on the 
base material / process / the temperature of under the glass transition temperature of adhesives ]. 

[0126] Thereby, degradation of the dimensional accuracy of the pattern in the case of the imprint by adhesives becoming soft can be 
prevented. 

[0127] By the manufacture approach of the X-ray mask according to the aspect of affairs of further others of this invention, since a 
base material is alternatively removed after pasting a reinforcement frame, it is controlled that distortion arises in a base material with 
the rigidity of a reinforcement frame. Moreover, since baking temperature of a resist is made under into the glass transition 
temperature of adhesives, the location distortion by softening of adhesives is not produced, either. Therefore, degradation of the 
dimensional accuracy of the pattern in the case of an imprint is prevented. 

[Translation done.] 
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a&m^-l 1 - 2 8 3 8 9 7 



2 ] XiRSriSifi-t- «fc *> * 3 * * *« 
KiOftSXjftBllRfl:^^ — ^4:, tutS^x *Stfc£5: 10 

m&xmt t mm&ft t <Dttfa-tz> m a>»-* o x rt 
h *5 j: uws o 2 n t n # tt r mi t mtm&w t 

Sr»*U d»omiB3:»fft«rlB*l3*#i:«)IBort«l« 

(omfrbfrmm^ LfcfflE»»#j^*fflHiffirEx 20 

XH-^^<D§gi£^&T*;fcoT, 

ffiH«r««l UfcttlllH, TOEX*^*** 

[tt*4l 6 ] Bft|E*t»m-*H-S«rEXj»^^ ^ 
^0>ffiH*«ftO Lfctt«W\ SVNfcgj^v^ <fc 3 MlUE 

fcE«a> X ^-v X ^ 0>58it:fr fe, 40 

»-raxni^^^<Diijs*ffi-e*>oT, 

Ett»#*^#fflffi*r«*-*-5, xj»^**a>«ig;fr 
6. »**7^E*«)Xi»^^^«>»ifcfrj5fe. 



Sr«TE*3fi«= ^ f»E3fc»tt k (Dmiz&/v-T?mtm&& k 
(»E*»*i:«r**i-6, »**7 KiE«©X*-r^^ 

l 0 ] huEX^^^ *3i^O««ff±, BufS 
Xlt^* * *^*>**fl6*>»flE* 3 jttJ0LT-eflM»i- 
6. ^«tt5HaEX»^^^^ai^^Jl®S:3^CWT-e 

— 9 COl/^^f-E*^>X«|^^^ ^Sig^&o 

WJE1«Sfi«tS:«#»J-e«#Ufc«^, 8BE3£»»±^!6 

^^fci/^h^ 8»E**ai<z>^f7^e»iafl[*«i 
oaflrc^— ^-raxasrs e>^«*.«, iit*>S7~i 
o^v^n^-Ett^xjjft-^^^^iiig^feo 

2] 3£»<*±^x|»*raii1-5»ltJ:9ft 
BuE^^^Sffi^®±fcXj»S:5SJR 

«TEX«rfrS:«»»J-e*3S#^«*i-SXSi:, 

(WE*Ud#36s*» $ *tfctt«t?«fE^ * * mmvmm # 

«rE3t«r*«r»R»^|ft*bfcttt^ ft**jxfc«TE^ 

ajE«»«io^7^te»sft*«©s«-c^< 

[»Wo»JNilftlftW] 

[0 00 1] 

^N^if^— b V ^yKmM\sXt£Z>xm-**#&£X*Z: 
[0 0 0 2] 

se^^ *s s / < ^ - ^<nm& ^ « , £ K#*n» ^ 

»E«K««5i«*aft36 s il^. fcti^DRAM (Dyna 
mic Rondom Access Memory) ^V^TlGb i t (^r^f 

oi^^Gb i tl&ktzZk* m$Ltek*<D&s< 
[0 0 0 3] J: 5 *»ffl/^->©ts?S:}T4 58 

5 0 :<7)xiyy^77^Mm SM^^sxfi 

a*^45fc«), *^iRW5yy^77^j:n«« 

[0004] r<7)j: 34xiy y v?? j&m^m^^h 
tLZ>xmTX*<o$ii&Jj&l** tzkH&¥fffi¥-7- 1 3 
5 15 7#4*«{£^£Jx-CV*5 0 J^T, rcO>^«(^$ 

[0 0 0 5] HI 2 9— El 3 5te. K(7)X^v^^^|! 
it*ffi*XSHS^i-a»WrffiH-r*>So H2 9 4r#BB 
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[0 0 0 6] [H3 0 5r#gLT, is V =1 ^Mfc 1 <n—$$ 
[0 0 0 7] HI 3 1 Sr#fi8UT. * ^1^^21(1, >f 

^WJ*'m>mYM (i to) ttif^fcfcaKitreitK 

1*5) 3aH6#S*L*j*£ix5 0 
[0 0 0 8] 0 3 2£#flaLt\ Sltg5ibH3Jbl^, * 10 

fzkx.^2 5 0 t C"C7x-/l/LT, Xg|RJ*i|Xffc4 
^¥JSWC*36S o KWfi £;h,So 
[ooo9l i33^#sir, xmv&&ib4±iz % U 

[00101034 MLT, X^-e*^ ^^(7» 

^$tt^> 0 h e^m^-mmm (ebi sjx/taic 20 

k UrXj»®lRflc4^ins/^V^S 

[0 0 1 1 ] ms rteJ:! g?:e<zv< 

^->-»ttOXj»KJ|X«:4 Xfft^^ *#^J*-t- 

60 

[0 0 12] 

tt<7)gi^^ (03 4) , ^^DxTXiS^^^i 
[0 0 14] tUt^tf— hV txm-*Xt pzc*^ 

[0015] ~<d£ o\zxmw&fc4icmtztef&?)&m 

^V-tZk. x»«JR#4^*3fts»j>W^ttfpSix 
5 0 Z<Dtztb x X*|BfiiK{£4<7V^ — y^IAz-CLi 
V\ SR (Synchrotron Radiation ) te^0>BSfcL'** — 

[00 16] xn^^^tt^fy^ 
7 tW#[pli-Sffi^DSlc»aSij8S:aorffi#$i*:Tt> so 



2- 5 4 9 1 9-^4k$ft-m, (U3 6*5J:U^E33 7 

J;5i^x/ni 0 iKg»s*L£«3ay 0 5<7>s 

^® 10 5c «105a ^Mil?L 105b 

8105 a-^jiajLi 0 5 bt^-rr k&X'%Z> 0 

[0 0 17] fc*3 % rcO^T**±, Mt^fc^^ 
1 0 1 tWSfey ^105 k\±J5J] 1 0 4MJ;93fJ±£ 
0 MSI 0 2<b. Jf;t«l 

0 3 ^£^LT»J±£;ft,£ 0 

[0018] U ^ 1 0 5 a ^»mil7L 105b £t£ 

JRKLi 0 5 b^iB*9 J ?»-t-<fti9, ^fcgj*9Ji0 8 
9 fci^fltffrfc: t ftf^TK k k fc =* ^ 3&s«A L^i" 

810 5a ^^tCflAbfc^^^^^T^ 
[0 0 1 9] ^fc, 8f«f-, XBr**? V^'^W. 

[0 0 2 0] gftcu^ h 6 " * 

ZEP 5 2 0I1 il$m 18 0t 3 05» T'te, jg* 
ttfiif/K- h y ^7a«^^ *^.^i:©fl!UB«* 

/^i^-hy >^7tenS£*bTL£5 0 l**u * 

JE**s*fe-rs. rott«<oxjWftiR«:4»C3iy^^^ 
^rfT^9<b, Xj»«JRff4(7>j£*dS»JS*ix5^:«>Xj|!ft 

s Re?oil^^-y^j£||gmt5o 
[00 2 1] -?:tt^)^, *«M<o@Wtt, x«v^^ 

[0 0 2 2] 

[51M^fl?^:i-S^^<75#^] *L&m<o-<Dmmz\fto 
x»"e^^!>^tt, X»£rSiB-rS«-«<fc9ft* 
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So 

[0 0 2 3] 5p®Ji3^-Cffi^-C#, 4A^4Si 1 /£ 
[0 0 2 4] ^ix{C^tLr^:^P^cO— 10 

[0 0 2 5] *&W<DHl<Dmm~V£ : ? Xjft-^^^tt, X 
#^CO^f^i-S®^i^{CftoTrtJ143j;t>*^(7)2jl^ 

^ <D HQ <£> rt «5S*5 «t tWWB* fc ^Cfcfcot BKm # < 
[0 0 2 6] *3£93©flfe(Z>^ffil::fi£5 x^-^^-m, 

[0027] aitftmi$£xfift>m<D2mizfrrtx\t^z>iz 

[0 0 2 8] ifB^ffi^joVNTS 1 ^ L< tt. 

[0029] r*U-«ktK H:*fflLfcS»»]fc:J:oT, 
[0 0 3 0] *3&W<£>— <£>/^®Mfi£? xh^*^<d§^ 
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So 

[0031] ^g^o— <?>mmz'& b xm-?* ? <nm& 

■+ft»ft©5efk«rlSjti-5 r k S Q 

[0 0 3 2] ±lEJRffifc*3^T#SU<M\ ffi&mztt 

i-zx&^x*v^<D&m&mmistiftmte. 

k xm^x?V^^k&K\,^ftJ£\^tzttmx*&>Z 0 
[0 0 3 3] miiJ:^ xfa-rx? V=.s»k-V-y$—b 

[0 0 3 4] ±EJHffi^i3V^T»*U<tt, 

J: 9 fc*l3Mfc£: xI&tx* k<Dmijfa& 

So 

[0 0 3 5] rtlia 9 , Xi^^^ £:n^<tlJ-#— h 

[0 0 3 6] ^P^^CO^dS^^ 9 XIS^^ * C0K5£ 
X«-e^^93i/N03E»»Jc«l3*#Sr»»i-5 

[0037] *&w<Dm<Dmmzv£ ? xm-^* ? <Dm& 

XW»-*Z>Z-kfott\i\ «fcoT. rtD^f^^SlG^^ 

So 

[0 0 3 8] ±E»»fc*3^T#3:L<M:, 

[0039] 9(-x«|-e^^ ^^-m#<fiSi 

mm<n£ik*®5±-tZ - k fcXrf* S 0 
[0 0 4 0] X»7^^i)iAtltt<i» 

r <b^-e£s e 

[0 0 4 1] ^fc. X»^^^!>3iyN^*fi-6»3*1*<0 
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[0 0 4 2] J: 9 „ XH-^^^^^i^l^i-Sffl 

SHM*0*S«:«ftUft<rb, BB60>l»IB*rfcoTX|» 
^ x ^ * |fi&# fcfta 3 ^ £ a* sim k 

[0 0 4 3] ±|eJBffi^*3V^"C»* L< Xjft-*'** 

(Dftmffi* 3 &&LTX*3ift-fZ<D'J?ti:< kh^^tifrX 10 

[0 0 4 4] rtt^ct^. X|^-r^^ ^^yNCO^S^^ 

x»^^^^^^o^»w-«»#*«#*|-r»#u^ 

[0045] rixt^i:*), »««*S|kflS"t-*w 
T*#5 0 20 

[0046] 7t&m<D£ib{z.i&<Dmmzfe5xm-vx* 

[0047] i-f £««UifcXiH*B«-r**Ml J: 5 ft 
^*^Xffi©SS±l-Xi&£SSiRi-5 

«rft3fts»«»^l»*SixS„ •ebrxiSKiRfls±(c^v ? 

[0 0 4 8] *ISfl©$P,i:|i!i^ffii:a5Xi»^^^ 

Z^izito&ftmzmfri>i±£Z-ki*1ftffl£tiZ>o k r 

i*X'<--?v$<Dmmm<n$kik&m±'rz>^kx\ 

[0 0 4 9] 

[0050] mfaaitem 1 

il-IH6lt **WOSM[©»1||l^*5*tSXjH^^ 

^©»5S*«fe*xail«*c^i-«»»rffiB-C*>-5o ait 



[0051] 0 2S:#JBLT, e/U ^>S^i^S®^ 

[0 0 5 2] 0 3£r#JHLT\ ^y/uy2±[C x t 
[0 0 5 3] g)4^#MbT > ^s^-v** 5±M % U 

[0 0 5 4] ^(Dtztb, *HHl«>»«t?f4. /c^^llEI 
7^-TJ: 9 t^x«^^^ ^^Niri^TK— hy>^7^ 

^©^#. Miir-i^ts^vvhn x^ 

[0 0 5 5] HI5&#!$LT, ^^»Tlf:^ S 

m^^xxmm^4{^^^>^^m^ti. x^i&# 

5 fcj&S|»*S;h/T\ 0 6^-TXlft^^^^^ 
[0 0 5 6] *Hl^ltii, lilfci^:^ 

^tt5te^^i^^^N 0 ^->©^f-?£SSco^Mb^Kiti-5 
[0057] ?5cib\ *Hifio?gffi-ett. ^r^j 1 1 t*j$^ 

^rtt-ftrnXUiS* b 6<D^-?frfttet>frX\,"Z 0 L 
^L, S8^-rct5^, i^^K- h U >^7 irXH-^x 

[0 0 5 8] f;f:i:^ JftSU, 1 4te£Tf 
*<D3iftW 13.14 ^^t5@£* 12itt, RUB 
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[0 0 5 9] &*d\ h 6 G>-<— ^P#{^X^^^^ 

tit, i"i?*h6<D'<—?®.&*i£mms<otf9xm 
^301 mmm <d#? fizz 

Z>t4 8tT$)^ zctfs<y# 3 541113 Ot^fe 

[0 0 6 0] r^j: yizui/x h 6<D-<-^lS^f 
#j8<D#^;*$to^j£J;i9 fc(£i^»frtett, u>^h6 

& 0 Lfc^oT, l/'^ b 6(50><— ^0#tvl|I|7 J ^[il8^ 
^'rJ: 5MXig§hr;*^ hyy^7^^ 
#1 itc:J:oTSS*oit^i»9. 3tf£t*i 3. i4{:io 

[oo6i] aiaa^i!o»**j^, 

^S^J^rffl^S^, «*<£>B$<z>xJft-r;** 

h U >^7 ^©JIWBii^isa^tBSCwijftS-e 

ft»ftoffl-bfc8b*J&s*>5c 30 
[0 0 6 2] *^*:||J6^ffir-fi, H 1 ~H 3 

>^7tf>g^M, KJ»RJhK3 iX»!aJR*4 taiy 

h y >^7^r^LT[g]3tc^-r«M^ LT^J; 
[0 0 6 3] ^tUl 0t^i-«t OiZZsV ^>S«l Jt 40 

^■*!T*o-ca>fcir#— b y >^7£Jg5f LTdi3f^ 

[0 0 6 4] Oi-^-TJ: oizisl) 

^^BS^jRSix^tcigi i i f-^-f j; 5 {z-V-tf- b V 

ffiLTIl3t::;^-f#cfil<t LTt>J:u\ 

[0 0 6 5] h y >^7^>D =»>Sfil 

i-^mj^v-y ^ylfiic^y^xyf^i^^i:, so 



^zn^dJ; «9 ~>y 3yiSn:lW4i:t 
^.ixtw^tLT, _LfEco«fc 5tcv^y £ 

u-sk— h y 7 L/cmt-i/ y =J 1 2X 

^y^Mfci^&lctt. h y >^7CO|Siii^S^: 

I^icsr fctt»»JSixS. *fcxil»»iDtfM<&/8 
ffij£«KT=— /ufc^J: 9 x»«JRfl:4<o¥*&BlJ£* 
a*0lcMES*xTv*ixtf* x«KJttff4<oBia:*JiiJ:?) 

[0 0 6 6] ^r^>^ N Z\<DWzm4{Z^-rX0iZ\^^ 

* b 6^-^^[:gf^J8«fbtTL^ 5 t, die 
^^•TXjKiRlRff 4 <7V<* — ><D&wmz*&± CT L£ 

^lt, mmM8<D&fct>iW5±ztiz> 0 
[oo6 7] mm<DMm2 

il2tH]13i^#iLT, XlS-^^^fi. x 

[0 0 6 8] Xi»v^^^x/N(t Sftftt*5v'!)3 

lh^3<t. Xj»»JRft:4 tSrf LtV^o ^^^2 
Xj^aiSttSffi-CfcO. f:ti(ff^l-2/imT' 

igTciif (Stiffs iO Hftor^d, i/y^>-g 

WSrfti-fcO-CfcS. Xj»»JR*4tt. ^MP^-±^3_b 
f^^^T^/fi^tt, XSoJSia^riSStfJNf. 3tt 

[0 0 6 9] ***(D»t|OXi»-^^^<©«3fe«F^ft 
y >^7(C3^T^^^ftTl^ 0 

[0070] *nm<DBm(o$iT&Jjmc^^xm> 

fe-5o *fHl4«r#HLt, ^^ylfiliHf^ 

■ »Kft«*^b45S»KJtBl3 tz 
k£&*^?^(Dttn£QteZxm»&i&i£4 t. tit 
Kit* > XT is ZQttZ^iy 5 k*m#il$.m 

[0 0 7 1 ] 015 *r#JS IT, y = 1 ^>-^P 

[0 0 7 2] Hl6*#iUT, in^^^^5±jCU 
6*s»* Six, ^t^Lf^l 8 0tt^<- ^ $H 
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So 

[0 0 7 3] 01 7 5r#JBLT. ~>D ^>£^i^SSi 
»**l8tt, S#«Bra s 3^fcfc3J:5fco#& 
[0 0 7 4] 01 8Sr#flgLT, «-7-««fIil«-CU^^ 

fLtil 2*5«fct5|lll 3l^fX||v^^^^t6o 
[0 0 7 51 ¥@li3^T«T^5^ 4j&kttZ>k 

^ni:J;oTXSPlW4l^«4t6o 

X*»JRff4 0^5f^^^Srtfft5 X*WftJfcfr4 
^^-^WMUL$t\ SR$s^^^<7)/n° 20 

[0 0 7 6] *j8*«5««-Cr±. Xi|v^^ ^^yN^-y- 

3*? — h y >^7 fc©«#*>f > hfi3^it?*>5^«), 4 
.Sl^iaotxftv^^^x/^jgtsriiW 

[0 0 7 7] *is % *H16(0»«-Ctt, 4.SloAt:J; 
5 * ^ ©aE»SrRjki-'< < S*7K>r > h £ 3 i Lfc 

[0 0 7 8] X^;*^ h y ;/^7 

h y ^ 7 LT^flrWK 1 &x<D&t£ 

[0 0 7 9] *3llt<D»tt-Ctt % 0 1 41^-*- J: 

0 1 ^^>&StTfcfc*LT^5 0 U 

ri>U 01 9(C^i-J; 5*-v-y =>-Sffil±(-^V>^U 

fc$ti&5±m3k* X*»iR#4i:, ^:y^;*^5££ 

[0080] xj»-^^^ z^^k^tf— b y >^ 

UC/X h"<— ^J^T-^j£*>lf§^c^fc^<^T~ — so 
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[00 8 1] mMCDMM 3 
02O<t:021<b Ji, **^0)iai£^IB3^*5J'tSX 

02O£021<>: «:#Bg L"C, *5IJfca>«B0>X«^;* 
* 112^13^1:^ Lfc&Mtotem 2 £ 

[0 0 8 2] *JgJS0>^IK"m, S*SiJ8iix^^^ 

^<fi[iU ^oXiivx^ ^x/Ntt^- h U y^7 

k<DMfa^<nfomm&£.xfftmw<DMJj^te&m^x^ 

flit » 8 ©^fl|^l»U Lfc»»©«»P l |±X 

Sv^^ *^nco^® i a ^a-rsttHrt^ffiB it 

V^ Q »#»J8<OSa«P lttX»»JRf(:4a)Ji 

B5J:f9 3gWi-Sr i:*i^<, XH£^;*^ ^x^of^ d 
m<Z>J6fflrttC{fcBlT^5 0 *fcK#»j8^rt««^f± 
*WLfc»#©*»P 2ttif#— h y >^7<7)^ffi7 

bV ^^7<DTm^h^m-t^^k\±tj:<, -V-tf 

— bU islfKDW-Z d s (OjiGffl^Cfif LtV^ 0 

[0 0 8 3] ftifc, ^ix^^^^^^ov^rfiHifico^ 

HS2 i:Jii^|RllS-CfcSfc:«), H— <Z>StftMoi,>T ttW— 
[0 0 8 4] «»*j8 0^JS«<7>tt^aU*36SXi»^^ 

»ttfc3EP»*s*-ra. ^^c, s*ffl8 0ftjM0tt*tt] 
[0085] ^mmcDmmx^ mmms<D^mm<oa 

rt^iRiJcofi^tB LMt^- h y >^ 7 <7)i^$ J: «9 t>/h 

^v^yhfe. s Rmjt<n$k(r>x$L^x? kmytztiz^ 

[0 0 8 6] mmffl8&x&-*x? V^'^k-O-tf 

cioT, xm-**? v^^k-y-x- b y >^7 k<om 
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[0 0 8 7] ^ffi^^T'fi, ^ffiCi9/:ot 

[0 0 8 8] ft*5. S»*J8*tt^ffiS*fcSK ^—7" 

*t, ttn: j: o te?e<o =f ^ bs <* r £a>-e# 
[0089] <c*5±ia<o*-&fi % si (v-y^:/) 0^ 

[0 0 9 0] ll^il4 30 
HI 2 2 £[g!2 3 £14, *l5WO^i£^ffi4fC*5^SX 

6 0 M2 2 tm2 3 i:l:#itr, *HJ£0>7gffi<£>Xi|fc 
officii, JOt<75»«3<ofllrilfcltttb-C, 

[0092] 3Sc*,\ ^ti&ft<Dmm^^x&nm<DM 

[0 0 9 3] ***0»«T?tt:, ftH««*Al8 a £^ 

[0094] **nt©»*^i3v^Tt>, ftmmmm#\8 
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[0 0 9 5] iH£TrtJB«»»«8 a £*«ffi!H$#£&8 
[0 0 9 6] gM^Mffij 

r, ««k«-&3 i^3L»s*t*:fia»s:e3 2jcj:o-c 
x^-v-x^ ^zn/N^i^-TK— h y >^7 ^as— ^^PflPi^r 

oiyN^^TK- h y >^7 k<DlKl\Z»>&&mMS&Z:<Dlfc 

ft£tifc&mxfflttzz:k\z£^xxm-rx*t?^^ 
h y >^7£3&s^«}6^*S:JiDASi4:ttU^ 

[0097] xift^*^ £^^£1^— 1> y ^ 
[0098] &tixm^x? v^^<nmfc$LW.&Mm-t 

[0 0 9 9] J/:Xlv^^^x^|||:y 

[0100] *mm<Dmmxi-x, xm^* ? v^s^ti 

^s&SXj»-^^^^^>$rS*-rs*^{cf^ Xj»K 

iBKiRff©^^— ^^^"hu^X^^^ ^^N^b, X 

fd*, Xjftl»JRft:©3iy^vya^rt«j^*^Wa^J: 

[OlOllit, Xi^^^!>xA|rI^ft5^ 
Ktt^v^*, XH-^^^tc^^iiD^Sr fc#4ft< , ± 
f 5 <D X 0 t C X ^ ^ { £ p X. 5 r. £ I - ct ^ / ^° ^ — > 
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[0 10 2] ft*5, ttftoBRMtt* 3/£ttT*>»*«:fT 

[ o i o 3 ] H27 M^-T J: 3 dgs#0>8ffc:, * 10 
^hy^7 0tt*SalTBfrJt&aiV£B 4 l {c«t 

— hy y^7^M*t^r^tt5^ i^tk-mj 

is?7<D^ffi<Dtztb. K?^»f±Ifflt#5 B 
*s, -fr/K- h y ^7£pjfcSLT^6*:tf>, t/K-hu 

[0104] B2 4-CI1 

^®cD[M]d} ] ^^J:oT^« : ^j8^u^.mT< £fc#>tr 
feds^b-^v^ 0 2 8K^i"J; TW-IJ-tf— 
hy^7£rg£, -LfflKXS^:** ^^SrifigLT 

r<o*5fc»*fctt, SSf H <Di¥ £ ZMfe-fZ tz 

©^-tSULtd KIt/im-Sl0//mgg 

[0105] x$i-^^ 

[0 10 6] **5 X 02 4, HI 2 7ioi;t>*0 2 8^*5V> 
Ttt. ^ffiH -L, XS^^^x/^^ijnylS 40 
1 t ^ 2 t^f)M$tlT^5i*^o^T^ 

[0107] ^ffi^£tLtznm<ntemt-z~r^x<D&x* 
m^xh^xmm^h^x^t^^t^^ibti^^x 

«fc <6Hl*9 X<D't'<X<D&'g.&tttiZ> r £ sdSftH $ ti 

50 
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[0108] 

^«r«/hRR^fli^Swi:^-e#S 0 Lfc^oT, X& 

[0109] *&9jv>i&<ommtz& 0 xm^* ? xn s 

3lWt£ k k <dT£\<d ^ jlS^o <t WWSiBfc^JB 1> 

[0 1 10] ^^P^/^^J:r/^(0 2Jl{c^ttTV>5/c 

[0 111] ±K«ffi^*5V^-C«F*L<*i. 3E»fffclSl 
fib, d*o^ff^ffla^t^lF]i-Sffi<7)W^e>rtj^ 
[0112] rftfcj;*), fS^fflLfc^5&#JKJ;oT, 

[0 113] *^g^^>— ^ffi^^X^-e^^COjSSig 

C0HfttcJ:5^^-±BSiL^ix5o ^(Dtz.#>, xM^*?V 

[01 14] ±E»iBfc:*3t^Tff*L<tt, 
+SXj»^^^9^^©ffi«4raMLfctt«tt, ffi^ 
i X^x ^ r>^ yN t Srav^clf JE L^tt«-C*>6. 

[0 1 15] rti^«tt), X^-v^^ ^^^iri^^- h 

[0 116] ±!E^ffil::;i3^T£P£L< fi, ffi3fi^^*f 
i-Sx«^^^*3i^offiB*a«Lfctt«tt, 
ib^u^J: 5 X^^ ^ j^3i^i:o|K*r^*5 

So 

[0 117] ^LtU-ck ^ , XWkrWst Z^'^k-y-tf— b 

[01 is] *&m<Dm<Dmmicftoxm-vx?<DMik 
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So 

[0119] jife^®^io^T^F^b<(i, m%w<Dm 

Six*. 

[0120] r<7)i;p^x^^^ *^^-ef±ft<*!3S 

rfcfc J: «K x«-r;** ^zn/^H^ 10 

[0121] Sfc, x»-e^^i>3i^>t?«:ft<*l3ft#* 

[0 12 2] £7c, X§vX^ ^x^^^tSiS^ 
ffi|EHII»dS«atft5o -hfE^®^^3U^T»*L< fi, 20 

[0 12 3] rttfcj;^ X8v^^x^^t5i 
[0 1 2 4] _hffi^Etc*5V>"C#^ L< ft. X8v^^ 

x8v^^^x^g$® 

^J1®^3^TT^^-T6CD^>^< «t kV^fftav-C 30 

[0125] rtttrj:t9 x x@L-?x# *?^^^&Wfc?> 
[0126] rtifa?), M»J^ttt6ri:ia5 

40 

[0 12 7] *^©^^(Ct(Di®|^3X^^^ 

[El 1 ] *»W©jliS0>»« 1 K*5tt5 xSh?* 
»«E*ffi<&» l Ig«r*t«Bllrffia-e*)5. so 
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[h 2 ] ^m<omm<omm 1 i^ttsxsv^^ © 

«ig*i£oSB 2 XSSr^i-«!i6Wf®ig-C*>5 0 

[h 3 ] &ftw<Dmm<Dj&m 1 kssh- 5 x»^^ * © 

Kig^&^B 3 xa«r^i-«*WBHTf *>-6. 

[04] ^m^mmmm 1 {cjottax.ii-ex^^ 

[El 5] *«W<7>Hffia>»1B l (^{tSXi&vx^^ 
»iS*afeo» 5 XS*r^-*-«»Wrffiia-C*)So 
[i6] **«©JB60>JgJ8l t3*3ttSX«|^^^<D 

[H7] **W^IHS^18l ^*5ttSX«S-^X^(7) 

[H s ] *&m<Dmm<ntem 1 mssh- 5 x»-^* ^ <o 

(D ir <n z ^ -f 0 -e*> ^ o 
[H 9 ] ^mm^mmmm 1 ^*3Jt 5 xs-^* * © 

[Ell 0] *&m<omM<DMWil\£&l1rZXlfc'rx? 
[01 1] **W<o*K<o»ttl^*3JtSXj|»^^^ 

[012] ^mmcomm^mm 2 tc^t s xis-^ * 

[013] **W(0SHft<0»«2^»tSXi|ft^^^ 
[014] *^Pj(D^O^«i2^^frtSX^X^ 

[0i5] ^m<omm<omm 2 t^tts xit^* * 

[016] #*IE0)|gi6a>ff2!i 2 IZ&tfZXm^* ? 

<DW&jjfe<Df5 3 xS«r^i-«*Wfffiia-e*>5o 

[017] -^morMmomm 2 t^tts x^* ^ 

co»3fi*SSfeo*4XSSr^-f-1RI»Wrffiia"e*>So 
[018] *»W<0Stft<0»«2^^SX||^^^ 

[019] **WOM(t(0«llR2^*5^aX||-^-X^ 

[020] 3 *3tt3 Xjft^^ * 

[021] &&®<Dni&<Dmm 3 khsm-s x^-e^ * 

[02 2] **«©*JltO»lB4^*3*t«X»^^^ 

[02 3] **«<0**©»1*4^*5WSX||^^^ 

[02 4] ^^<75HJ£^li5^tt<5XSI^^^ 

[025] X^X * *^N*ffi«*fc-rSfll^«:^ 

[02 6] Xilft^^ ^ -J^ASrffilftAta^Sr^ 
i-0T*fc5o 
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[B2 7] *&W(DmM<Dmm3\zisttz>x®L^x# 

[02 8] *mA<DmM<DMm5[Z&tf%X&-?** 

[029] «^xiv7^^M*^ng^ 
^•rmmmmmxh^. 

[0 3 0] fete<DX^X?<DM&^m<Dm2T.m$: 

[131] fe#:<DX^X ? (DWimjj&CDm 3 X*££r 
^tW^ffi!l]T*fc5o 10 
[El 3 2] ^*(7) X^v X ^ 4 Ig^: 

7F-tmmmmmx&>z> 0 

[^33] K(OXiv^^^)»i|^l5I^ 



[0 3 5] ^*(7)X^^^<7)Si^&COS7X^^ 

*-*-«WWrBia-C*>ao 

[03 6] ^}CfJ^^ix^^^^|^P^i-Sfci6 
<Dl#r®0-C£>5 o 

[ni3 7] '£mm^£titiffi%i ] j >-y<Dmmm<Dm 
^z^-trnxfrz* 

i 2 ^y^, 3 sW86JtK, 

4 X&M*, S^r/^*^ 6 US** K 7 
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